An ultrastructural study of nerve terminal degeneration in muscle spindles of the tenuissimus muscle of the cat.
Muscle spindles in the tenuissimus muscle of the cat were studied between 12 and 168 h after cutting or freezing the nerve to this muscle. Degenerative changes in sensory and motor nerve terminals on intrafusal muscle fibres were observed using the electron microscope. Comparisons were made with spindles from unoperated or sham-operated cats. The earliest degenerative changes were seen in sensory and motor terminals at 20-24 h after the lesion. No nerve endings were seen by 114 h after denervation. The most consistent initial signs of degeneration were: (1) the presence of abnormal mitochondria and dense bodies in sensory terminals, and (2) a decrease in the number and clumping of synaptic vesicles combined with an increase in glycogen and neurofilaments in motor endings. Intrafusal fibres participate in the removal of degenerating sensory endings. Schwann cells phagocytose degenerating motor terminals. The disappearance of nerve terminals precedes the complete degeneration of preterminal myelinated fibres within the muscle spindle.